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Guide to Emission Tables 

The attached tables report ozone precursor emissions for the Philadelphia

Wilmington-Trenton ozone nonattainment area, and surrounding States. All emission 

values are for 1990 and are reported as ozone season daily values. The data source for all 

summaries is the Ozone Transport Assessment Group data base, with some adjustments 

to incorporate recent changes made by the Pennsylvania Department of Environmental 

Protection. 
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Table 1 

1990 Ozone Season Daily Emissions for the Philadelphia NAA from Pennsylvania 

Counties 

Source Category 

FUEL COMB. ELEC. UTIL. 
Coal 
Oil 
Gas 
Other 
Internal Combustion 

FUEL COMB. INDUSTRIAL 
Coal 
Oil 
Gas 
Other 
Internal Combustion 

FUEL COMB. OTHER 
Commercial/Institutional Coal 

Commercial/Institutional Oil 

Commercial/Institutional Gas 

Misc. Fuel Comb. (Except Residential) 

Residential Other 

CHEMICAL & ALLIED PRODUCT MFG 

Organic Chemicals 

Inorganic Chemicals 

Polymers & Resins 

Paints, Varnishs, Lacquers, Enamels 

Pharmaceuticals 
Other Chemicals 

METALS PROCESSING 

Non-Ferrous Metals Processing 

Ferrous Metals Processing 

PETROLEUM & RELATED INDUSTRIES 

Petroleum Refineries & Related Industries 

Asphalt Manufacturing 

OTHER INDUSTRIAL PROCESSES 

Ag riculture, Food, & Kindred Products 

Wood, Pulp & Paper, & Publishing Products 

Rubber & Miscellaneous Plastic Products 

Mineral Products 
Machinery Products 

Miscellaneous Industrial Processes 

SOLVENT UTILIZATION 

Degreasing 
Graphic Arts 
Dry Cleaning 
Surface Coating 
Other Industrial 
Nonindustrial 

Daily Emissions (tons/day) 

voc 
0.96 
0.17 
0.45 
0.01 
0.00 
0.33 
0.83 
0.02 
0.04 
0.29 
0.00 
0.48 
1.03 
0.00 
0.32 
0.65 
0.05 
0.00 

14.80 
8.78 
0.13 
0.67 
1.58 
0.85 
2.79 
0.62 
0.15 
0.47 

21 .53 
21 .23 

0.30 
2.31 
1.53 
0.07 
0.61 
0.04 
0.06 
0.00 

223.41 
15.94 
20.65 

0.77 
147.45 

3.16 
35.45 

NOx co 
74.23 6.06 

38.79 1.48 
25.65 3.10 

5.06 0.39 
0.37 0.01 
4.37 1.07 

76.00 9.31 
4.78 0.14 

10.28 0.88 
42.81 5.21 

0.70 0.02 

17.44 3.07 
26.82 5.78 

0.78 0.03 
10.86 2.59 
13.59 2.70 

0.72 0.16 
0.86 0.31 
0.09 0.02 
0.00 0.00 
0.08 0.02 
0.01 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.47 35.9_6 
0.00 0.00 
1.46 35.96 
9.95 17.87 
9.79 17.71 
0.16 0.16 
2.79 0.58 
0.02 0.00 
0.00 0.00 
0.00 0.00 
2.77 0.58 
0.00 0.00 
0.00 0.00 
0.03 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.01 
0.00 0.00 
0.00 0.00 
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Table 1 
1990 Ozone Season Daily Emissions for the Philadelphia NAA f rom Pennsylvania 

Counties 

Source Category 
STORAGE & TRANSPORT 

Bulk Terminals & Plants 
Petroleum & Petroleum Product Storage 
Petroleum & Petroleum Product Transport 
Service Stations: Stage I 
Service Stations: Stage II 
Service Stations: Breathing & Emptying 
Organic Chemical Storage 
Organic Chemical Transport 

WASTE DISPOSAL & RECYCLING 
Incineration 
Open Burning 
POTW 
TSDF 
Landfills 

HIGHWAY VEHICLES 
Light-Duty Gas Vehicles & Motorcycles 
Light-Duty Gas Trucks 
Heavy-Duty Gas Vehicles 
Diesels 

OFF-HIGHWAY 
Non-Road Gasoline 
Non-Road Diesel 
Aircraft 
Railroads 

MISCELLANEOUS 
Other Combustion 

TOTAL 

Daily Emissions (tons/day) 
voc 

46.22 
0.65 
4.73 

14.43 
4.19 

19.57 
1.67 
0.39 
0.59 

22.05 
1.59 
0.22 
7.78 

12.30 
0.16 

241 .40 
216.24 

17.84 
3.71 
3.61 

88.05 
69.89 

9.83 
7.19 
1.15 
2.31 
2.31 
666 

NOx co 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.69 6.52 
1.63 5.29 
0.06 1.24 
0.00 0.00 
0.00 0.00 
0.00 0.00 

146.32 1,763.97 
117.11 1,575.65 

10.03 133.09 
1.93 43.32 

17.26 11.90 
99.82 748.24 

9.36 674.08 
66.72 44.78 

8.16 27.11 
15.57 2.28 
0.29 12.58 
0.29 12.58 
440 2,607 
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Table 2 

1990 Ozone Season Daily Emissions for the Philadelphia NAA 

Source Category 

FUEL COMB. ELEC. UTIL. 
Coal 
Oil 
Gas 
Other 
Internal Combustion 

FUEL COMB. INDUSTRIAL 
Coal 
Oil 
Gas 
Other 
Internal Combustion 

FUEL COMB. OTHER 
Commercial/Institutional Coal 

Commercial/! nstitutional Oil 

Commercial/Institutional Gas 
Misc. Fuel Comb. (Except Residential) 

Residential Wood 
Residential Other 

CHEMICAL & ALLIED PRODUCT MFG 

Organic Chemicals 
Inorganic Chemicals 
Polymers & Resins 
Agricultural Chemicals 

Paints, Vamishs, Lacquers, Enamels 

Pharmaceuticals 
Other Chemicals 

METALS PROCESSING 
Non-Ferrous Metals Processing 

Ferrous Metals Processing 

Metals Processing NEC 

PETROLEUM & RELATED INDUSTRIES 

Petroleum Refineries & Related Industries 

Asphalt Manufacturing 

OTHER INDUSTRIAL PROCESSES 

Agriculture, Food, & Kindred Products 

Textiles, Leather, & Apparel Products 

Wood, Pulp & Paper, & Publishing Products 

Rubber & Miscellaneous Plastic Products 

Mineral Products 
Machinery Products 
Electronic Equipment 
Miscellaneous Industria l Processes 

Daily Emissions (tons/day) 

voc NOx 
8.14 367.43 
3.93 215.18 
1.12 60.48 
0.28 17.64 
0.03 9.95 
2.79 64.19 
4.30 176.87 
0.03 9.55 
1.41 23.45 
2.30 123.71 
0.02 2.01 
0.54 18.15 
1.93 38.28 
0.00 0.80 
0.46 14.15 
0.75 18.47 
0.06 0.98 
0.49 0.05 
0.16 3.83 

52.64 10.85 
15.99 0.06 

1.64 0.28 
2.92 0.02 
0.01 0.00 
1.58 0.02 
1.13 0.00 

29.37 10.47 
1.69 1.60 
0.36 0.00 
1.32 1.46 
0.02 0.13 

31 .51 10.84 
31.08 10.52 

0.44 0.32 
28.44 4.25 

4.41 0.02 
0.28 0.00 
0.08 0.00 
1.62 0.00 
0.16 2.77 
0.33 0.08 
0.36 0.00 

21.21 1.39 

co 
28.25 
10.91 

6.33 
1.35 
0.28 
9.38 

37.57 
0.43 
2.30 

31 .42 
0.20 
3.21 

12.25 
0.03 
3.08 
3.74 
0.19 
4.08 
1.14 

30.45 
2.54 

27.52 
0.00 
0.00 
0.00 
0.13 
0.26 

35.97 
0.00 

35.96 
0.01 

34.28 
33.98 

0.30 
0.59 
0.00 
0.00 
0.00 
0.00 
0.59 
0.00 
0.00 
0.00 
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Table 2 
1990 Ozone Season Daily Emissions for the Philadelphia NAA 

Source Category 
SOLVENT UTILIZATION 

Degreasing 
Graphic Arts 
Dry Cleaning 
Surface Coating 
Other Industrial 
Nonindustrial 

STORAGE & TRANSPORT 
Bulk Terminals & Plants 
Petroleum & Petroleum Product Storage 
Petroleum & Petroleum Product Transport 
Service Stations: Stage I 
Service Stations: Stage II 
Service Stations: Breathing & Emptying 
Organic Chemical Storage 
Organic Chemical Transport 
Inorganic Chemical Storage 

WASTE DISPOSAL & RECYCLING 
Incineration 
Open Burning 
POTW 
Industrial Waste Water 
TSDF 
Landfills 
Other 

HIGHWAY VEHICLES 
Light-Duty Gas Vehicles & Motorcycles 
Light-Duty Gas Trucks 
Heavy-Duty Gas Vehicles 
Diesels 

OFF-HIGHWAY 
Non-Road Gasoline 
Non-Road Diesel 
Aircraft 
Marine Vessels 
Railroads 

MISCELLANEOUS 
Other Combustion 
Catastrophic/Accidental Releases 
Health Services 

TOTAL 

Daily Emissions (tons/day) 
voc NOx 

350.96 0.40 
24.95 0.00 
25.97 0.00 

3.09 0.00 
223.90 0.40 

3.29 0.00 
69.76 0.00 
90.24 0.04 

3.59 0.00 
12.24 0.00 
31.09 0.00 

7.00 0.00 
25.47 0.00 

3.12 0.00 
6.86 0.04 
0.84 0.00 
0.03 0.00 

46.48 4.66 
6.43 1.89 

13.52 2.77 
9.89 0.00 
3.50 0.00 

12.31 0.00 
0.75 0.00 
0.07 0.00 

420.03 293.30 
329.57 190.38 

67.11 38.31 
13.61 7.07 
9.74 57.55 

156.58 169.63 
123.23 13.41 

16.02 111 .28 
12.85 9.74 

2.23 13.40 
2.25 21 .80 
6.30 0.59 
4.45 0.59 
1.83 0.00 
0.03 0.00 

1,199 1,079 

co 
0.01 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

65.39 
6 .64 

58.75 
0.00 
0.00 
0.00 
0.00 
0.00 

3,025;~4. 

2,356.33 
474.88 
155.47 

38.46 
1,203.07 
1,084.66 

71.69 
38.00 
4.76 
3.96 

24.93 
24.93 

0.00 
0.00 

4,498 
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Table 3 

1990 Ozone Season Daily VOC Emissions for the Philadelphia NAA 

Pennsylvania 
Counties All Counties ----------------------

Source Category voc voc 
FUEL COMB. ELEC. UTIL. 0.96 8 .14 

Coal 0.17 3.93 

Oil 0.45 1.12 

Gas 0.01 0.28 

Other 0.00 0.03 

Internal Combustion 0.33 2.79 

FUEL COMB. INDUSTRIAL 0.83 4.30 

Coal 0.02 0.03 

Oil 0.04 1.41 

Gas 0.29 2.30 

Other 0.00 0.02 

Internal Combustion 0.48 0.54 

FUEL COMB. OTHER 1.03 1.93 

Commercial/Institutional Coal 0.00 0.00 

Commercial/Institutional Oil 0.32 0.46 

Commercial/Institutional Gas 0.65 0.75 

Misc. Fuel Comb. (Except Residential) 0.05 0.06· 

Residential Wood 0.00 0.49 

woods/aves 0.19 

other 0.30 

Residential Other 0.00 0.16 

CHEMICAL & ALLIED PRODUCT MFG 14.80 52.64 

Organic Chemical Mfg 8.78 15.99 

ethylene oxide mfg 0.01 

phenol mfg 6.58 6.58 

terephtha/ic acid mfg 1.38 1.38 

ethylene mfg 0.35 

charcoal mfg 0.49 0.49 

socmi reactor 0.25 0.80 

socmi distillation 0.09 

socmi air oxidation processes 0.00 

socmi fugitives 2.10 

other 0.08 4.18 

Inorganic Chemical Mfg 0.13 1.64 

Polymer & Resin Mfg 0.67 2.92 

polypropylene mfg 0.25 

polyethylene mfg 0.48 0.59 

polystyrene resins 0.00 

synthetic fiber 0.35 

styrene/butadiene rubber 0.00 0.49 

other 0. 19 1.24 



Table 3 
1990 Ozone Season Daily VOC Emissions for the Philadelphia NAA 

(continued) 

Source Category 
CHEMICAL & ALLIED PRODUCT MFG (cont'd) 

Agricultural Chemical Mfg 
Paint, Varnish, Lacquer, Enamel Mfg 

paint & varnish mfg 
other 

Pharmaceutical Mfg 
Other Chemical Mfg 

printing ink mfg 
fugitives unclassified 
other 

METALS PROCESSING 
Nonferrous Metals Processing 
Ferrous Metals Processing 
Metals Processing NEC 

PETROLEUM & RELATED INDUSTRIES 
Petroleum Refineries & Related Industries 

vaccuum distillation 
cracking units 
process unit turnarounds 
petroleum refinery fugitives 
other 

Asphalt Manufacturing 
OTHER INDUSTRIAL PROCESSES 

Agriculture, Food, & Kindred Products 
bakeries 
other 

Textiles, Leather, & Apparel Products 
Wood, Pulp & Paper, & Publishing Products 
Rubber & Miscellaneous Plastic Products 
Mineral Products 
Machinery Products 
Electronic Equipment 
Miscellaneous Industrial Processes 

SOLVENT UTILIZATION 
Degreasing 

open top 
conveyorized 
cold cleaning 
other 

SOLVENT UTILIZATION (cont'd) 
Graphic Arts 

letterpress 
flexographic 
lithographic 

Pennsylvania 
Counties All Counties ----------------------voc voc 

0.01 
1.58 1.58 
1.01 1.01 
0.56 0.56 
0.85 1.13 
2.79 29.37 
0.18 1.24 

2.28 
2.61 25.85 
0.62 1.69 
0.15 0.36 
0.47 1.32 

0.02 
21.53 31.51 
21.23 31.08 
1.57 1.57 
0.00 0.70 
0.12 1.50 
12.45 13.26 
7.09 14.04 
0.30 0.44 
2.31 28.44 
1.53 4.41 
0.37 1.33 
1.16 3.08 

0.28 
0.07 0.08 
0.61 1.62 
0.04 0.16 
0.06 0.33 

0.36 
0.00 21.21 

223.41 350.96 
15.94 24.95 
0.19 0.51 

0.74 
0.89 1.32 
14.85 22.39 

20.65 25.97 
0.19 0.20 
2.16 3.16 
0.60 0.93 



Table 3 

1990 Ozone Season Daily VOC Emissions for the Philadelphia NAA 

(continued) 

Pennsylvania 

Counties All Counties 
----------------------

Source Category voc voc 

gravure 11.50 12.01 

other 6.20 9.68 

Dry Cleaning 0.77 3.09 

perchloroethylene 0.74 

petroleum solvent 0.23 0.48 

other 0.53 1.87 

Surface Coating 147.45 223.90 

industrial adhesives 0.87 1.23 

fabrics 1.89 2.29 

paper 23.90 24.81 

large appliances 0.11 0.43 

magnet wire 0.02 

autos & light trucks 0.38 7.39 

metal cans 8.86 18.42 

metal coil 1.18 1.18 

wood furniture 2.86 4.56 

metal furniture 7. 17 9.65 

flatwood products 0.46 1.09 

plastic parts 0. 28 0.51 

large ships 0.34 1.13 

aircraft 0.79 0.97 

misc. metal parts 2.01 3.89 

steel drums 0.02 

architectural 30.55 49.28 

traffic markings 2.55 5.08 

maintenance coatings 4.09 6.70 

railroad 0.07 0.20 

auto refinishing 16.29 28.41 

machinery 2.51 4.31 

electronic & other electrical 0.31 0.67 

general 2.69 5.89 

miscellaneous 0.24 1.13 

thinning solvents 1. 10 1. 10 

other 35.93 43.52 



Table 3 
1990 Ozone Season Daily VOC Emissions fQr the Philadelphia NAA 

(continued) 

Source Category 
SOLVENT UTILIZATION (cont'd) 

Other Industrial 
Nonindustrial 

cutback asphalt 
other asphalt 
pesticide application 
consumer solvents 
other 

STORAGE & TRANSPORT 
Bulk Terminals & Plants 

fixed roof 
floating roof 
efr with seals 
ifr with seals 
underground tanks 
other 

Petroleum & Petroleum Product Storage 
floating roof gasoline 
floating roof crude 
err I seal gasoline 
efr I seal crude 
ifr I seal gasoline 
other 

Petroleum & Petroleum Product Transport 

gasoline loading: balanced I submerged 
gasoline loading: normal I submerged 

marine vessel loading: gasoline & crude 
other 

Service Stations: Stage I 
Service Stations: Stage II 
Service Stations: Breathing & Emptying 
Organic Chemical Storage 
Organic Chemical Transport 
Inorganic Chemical Storage 

WASTE DISPOSAL & RECYCLING 
Incineration 
Open Burning 

residential 
other 

POTW 
Industrial Waste Water 
TSDF 
Landfills 
Other 

Pennsylvania 
Counties All Counties ---- ------------------voc voc 

3.16 3.29 
35.45 69.76 

2.13 
3.35 

1.36 10.45 
19.74 

34.09 34.09 
46.22 90.24 
0.65 3.59 

2.76 
0.22 0.22 
0.01 0.01 

0.01 
0.16 

0.42 0.43 
4.73 12.24 
0.74 1.84 
0.25 0.25 
0.03 3.94 
0.11 0.24 
0.03 0.03 
3.56 5.93 
14.43 31 .09 
1.58 1.58 
0.03 0.84 
5.26 9.07 
7.55 19.60 
4.19 7.00 

19.57 25.47 
1.67 3.12 
0.39 6.86 
0.59 0.84 

0.03 
22.05 46.48 
1.59 6.43 
0.22 13.52 

8.93 
0.22 4.59 
7.78 9.89 

3.50 
12.30 12.31 
0.16 0.75 

0.07 



Table 3 

1990 Ozone Season Dai ly VOC Emissions for the Philadelphia NAA 

(continued) 

Pennsylvania 
Counties All Counties 

---- -- ----------------
Source Category voc voc 

HIGHWAY VEHICLES 241 .40 420.03 

Light-Duty Gas Vehicles & Motorcycles 216.24 329.57 

light-duty gas vehicles 206.36 317.41 

motorcycles 9.88 12.16 

Light-Duty Gas Trucks 17.84 67.11 

ldgf1 10.28 37.93 

/dgt2 7.56 29.19 

Heavy-Duty Gas Vehicles 3.71 13.61 

Diesels 3.61 9.74 

hddv 1.86 7.58 

/ddt 0.16 0.23 

lddv 1.58 1.94 

OFF-HIGHWAY 88.05 156.58 

Non-Road Gasoline 69.88 123.23 

recreational 0.97 2.87 

construction 1.79 2.68 

industrial 8.14 10.15 

lawn & garden 46.85 72.21 

farm 0.22 0.49 

light commercial 3.84 

logging 0.29 

recreational marine vessels 11.92 30.62 

other 0.07 

Non-Road Diesel 9.83 16.02 

construction 6.59 10.03 

industrial 1.48 1.80 

lawn & garden 0.05 0.06 

farm 1. 71 4.09 

light commercial 0.05 

Aircraft 7.19 12.85 

Marine Vessels 0.00 2.23 

diesel 1.52 

residual oil 0.71 

Railroads 1.15 2.25 

MISCELLANEOUS 2.31 6.30 

Other Combustion 2.31 4.45 

structural fires 2.29 3.34 

slash/prescribed burning 0.05 

forest wildfires 0.01 0.99 

cigarette smoke 0.08 

Catastrophic/Accidental Releases 1.83 

Health Services 0.03 

TOTAL 665.51 1,199.25 



Table 4 
1990 Ozone Season Daily NOx Emissions for the Philadelphia NAA 

Pennsylvania 
Counties All Counties ----------------------

Source Category NOx NOx 

FUEL COMB. ELEC. UTIL. 74.23 367.43 

Coal 38.79 215.18 

bituminous 28.62 205.01 

anthracite & lignite 10.17 10.17 

Oil 25.65 60.48 
residual 24.52 52.88 

distillate 1.13 7.60 
Gas 5.06 17.64 

natural 2.05 10.27 
process 3.00 7.37 

Other 0.37 9.95 
Internal Combustion 4.37 64.19 

FUEL COMB. INDUSTRIAL 76.00 176.87 
Coal 4.78 9.55 

bituminous 4.48 5.86 
anthracite & lignite 0.30 0.34 
other 3.35 

Oil 10.28 23.45 
residual 5.37 13.95 
distillate 0.34 3.10 
other 4.56 6.39 

Gas 42.81 123.71 
natural 24.74 66.62 
process 18.06 57.09 

Other 0.70 2.01 
liquid waste 0.70 0.84 
other 1. 17 

Internal Combustion 17.44 18.15 
FUEL COMB. OTHER 26.82 38.28 

Commercial/Institutional Coal 0.78 0.80 
Commercial/Institutional Oil 10.86 14.15 
Commercial/Institutional Gas 13.59 18.47 
Misc. Fuel Comb. (Except Residential) 0.72 0.98 
Residential Wood 0.05 
Residential Other 0.86 3.83 

distillate oil 1.04 
natural gas 1.67 
other 0.86 1. 13 

CHEMICAL & ALLIED PRODUCT MFG 0.09 10.85 
Organic Chemical Mfg 0.06 
Inorganic Chemical Mfg 0.08 0.28 
Polymer & Resin Mfg 0.01 0.02 
Agricultural Chemical Mfg 0.00 
Paint, Varnish, Lacquer, Enamel Mfg 0.02 
Other Chemical Mfg 10.47 



Table 4 

1990 Ozone Season Daily NOx Emissions for the Philadelphia NAA 

(continued) 

Pennsylvania 

Counties All Counties 
-- ---- ----------------

Source Category NOx NOx 

METALS PROCESSING 1.47 1.60 

Nonferrous Metals Processing 0.00 0.00 

Ferrous Metals Processing 1.46 1.46 

Metals Processing NEC 0.13 

PETROLEUM & RELATED INDUSTRIES 9.95 10.84 

Petroleum Refineries & Related Industries 9.79 10.52 

Asphalt Manufacturing 0.16 0.32 

OTHER INDUSTRIAL PROCESSES 2.79 4.25 

Agriculture, Food, & Kindred Products 0.02 0.02 

Mineral Products 2.77 2.77 

glass mfg 1.75 1.75 

other 1.02 1.02 

Machinery Products 0.00 0.08 

Miscellaneous Industrial Processes 1.39 

SOLVENT UTILIZATION 0.03 0.40 

Surface Coating 0.03 0.40 

Other Industrial 0.00 0.00 

STORAGE & TRANSPORT 0.00 0.04 

Organic Chemical Storage 0.04 

WASTE DISPOSAL & RECYCLING 1.69 4.66 

Incineration 1.63 1.89 

Open Burning 0.06 2.77 

HIGHWAY VEHICLES 146.32 293.30 

Light-Duty Gas Vehicles & Motorcycles 117.11 190.38 

light-duty gas vehicles 116.39 189.43 

motorcycles 0.72 0.94 

Light-Duty Gas Trucks 10.03 38.31 

/dgt1 5.85 22.99 

/dgt2 4.18 15.32 

Heavy-Duty Gas Vehicles 1.93 7.07 

Diesels 17.26 57.55 

hddv 12.55 51.77 

/ddt 0.40 0.54 

lddv 4.31 5.23 

OFF-HIGHWAY 99.82 169.63 

Non-Road Gasoline 9.36 13.41 

recreational 3.50 3.50 

construction 0.17 0.20 

industrial 4. 14 6.06 

lawn & garden 0.49 0.70 

farm 0.02 0.03 

light commercial 0.05 

logging 0.00 

recreational marine vessels 1.04 2.46 

other 0.41 



Table 4 
1990 Ozone Season Daily NOx Emissions for the Philadelphia NAA 

(continued) 

Source Category 
Non-Road Diesel 

recreational 
construction 
industrial 
lawn & garden 
farm 
light commercial 

Aircraft 
Marine Vessels 

diesel 
residual oil 

Railroads 
MISCELLANEOUS 

Other Combustion 
TOTAL 

Pennsylvania 
Counties All Counties -- ---- ---------- ------NOx NOx 

66.72 111.28 

53.13 81.90 
6.37 9.41 
0.35 0.53 
6.87 19.01 

0.43 
8.16 9.74 
0.00 13.40 

9.17 
4.23 

15.57 21 .80 
0.29 0.59 
0.29 0.59 

439.50 1,078.75 



Table 5 

1990 Ozone Season Daily CO Emissions for the Philadelphia NAA 

Pennsylvania 

Counties All Counties 
----------------------

Source Category co co 
FUEL COMB. ELEC. UTIL. 6.06 28.25 

Coal 1.48 10.91 

Oil 3.10 6.33 

Gas 0.39 1.35 

Other 0.01 0.28 

Internal Combustion 1.07 9.38 

FUEL COMB. INDUSTRIAL 9.31 37.57 

Coal 0.14 0.43 

Oil 0.88 2.30 

Gas 5.21 31.42 

Other 0.02 0.20 

Internal Combustion 3.07 3.21 

FUEL COMB. OTHER 5.78 12.25 

Commercial/Institutional Coal 0.03 0.03 

Commercial/Institutional Oil 2.59 3.08 

Commercial/Institutional Gas 2.70 3.74 

Misc. Fuel Comb. (Except Residential) 0.16 0.19 

Residential Wood 0.00 4.08 

woodstoves 1.59 

other 2.49 

Residential Other 0.31 1.14 

CHEMICAL & ALLIED PRODUCT MFG 0.02 30.45 

Organic Chemical Mfg 2.54 

Inorganic Chemical Mfg 0.00 27.47 

pigments; Ti02 chloride process: reactor 27.47 

Inorganic Chemical Mfg 0.02 0.05 

Polymer & Resin Mfg 0.00 

Pharmaceutical Mfg 0.13 

Other Chemical Mfg 0.26 

METALS PROCESSING 35.96 35.97 

Ferrous Metals Processing 35.96 35.96 

gray iron cupola 12.69 12.69 

other 23.27 23.27 

Metals Processing NEC 0.01 

PETROLEUM & RELATED INDUSTRIES 17.87 34.28 

Petroleum Refineries & Related Industries 17.71 33.98 

fcc units 16.73 32.99 

other 0.98 0.98 

Asphalt Manufacturing 0.16 0.30 

OTHER INDUSTRIAL PROCESSES 0.58 0.59 

Agriculture, Food, & Kindred Products 0.00 

Mineral Products 0.58 0.59 

Miscellaneous Industrial Processes 0.00 



Table 5 

1990 Ozone Season Daily CO Emissions for the Philadelphia NAA 

(continued) 

Pennsylvania 
Counties All Counties ----------------------

Source Category co co 
SOLVENT UTILIZATION 0.01 0.01 

Graphic Arts 0.00 0.00 

Surface Coating 0.01 0.01 

Other Industrial 0.00 0.00 

WASTE DISPOSAL & RECYCLING 6.52 65.39 

Incineration 5.29 6.64 
· industrial 0.01 0.49 

commmerciaflinstitutionaf 0.05 0.87 
other 5.23 5.28 

Open Burning 1.24 58.75 
residential 25.30 
other 1.24 33.46 

HIGHWAY VEHICLES 1,763.97 3,025.14 
Light-Duty Gas Vehicles & Motorcycles 1,575.65 2,356.33 

fight-duty gas vehicles 1,555.84 2,331. 10 
motorcycles 19.81 25.23 

Light-Duty Gas Trucks 133.09 474.88 
ldgt1 79.29 278.39 
ldgt2 53.81 196.49 

Heavy-Duty Gas Vehicles 43.32 155.47 
Diesels 11 .90 38.46 

hddv 7.94 33.58 
I ddt 0.29 0.42 
lddv 3.67 4.47 

OFF-HIGHWAY 748.24 1,203.07 
Non-Road Gasoline 674.08 1,084.66 

recreational 6.59 
construction 21.34 32.33 
industrial 170.88 202. 12 
lawn & garden 428.12 652.71 
farm 2.16 5.13 
light commercial 63.32 
logging 0.83 
recreational marine vessels 51.58 121.53 
other 0.09 

Non-Road Diesel 44.78 71 .69 
recreational 
construction 30.72 46.66 
industrial 7.18 8.47 
lawn & garden 0.21 0.33 
farm 6.67 15.98 
fight commercial 0.25 



Table 5 

1990 Ozone Season Daily CO Emissions for the Philadelphia NAA 

(continued) 

Source Category 
OFF-HIGHWAY (cont'd) 

Aircraft 
Marine Vessels 

diesel 
residual oil 

Railroads 

MISCELLANEOUS 

Other Combustion 
structural fires 

slash/prescribed burning 

forest wildfires 
cigarette smoke 

TOTAL 

Pennsylvania 
Counties All Counties 

------------- ---------co co 

27.11 38.00 

0.00 4.76 
3.42 
1.34 

2.28 3.96 

12.58 24.93 

12.58 24.93 

12.50 18.20 
0.74 

0.08 5.78 
0.21 

2,606.91 4,497.90 





Table 6 
Baltimore NAA 1990 Ozone Season Daily Emissions from the 

OTAG Inventory (tons/day) (continued) 

SOURCE CATEGORY voc NOx co 

Bulk Terminals & Plants 8.10 
Petroleum & Petroleum Product Storage 2.75 0.02 0.03 

Petroleum & Petroleum Product Transport 0.36 

Service Stations: Stage I 14.12 

Service Stations: Stage II 0.02 

Service Stations: Breathing & Emptying 1.05 

Organic Chemical Storage 0.18 

Organic Chemical Transport 0.00 

Inorganic Chemical Storage 0.01 0.30 0.12 

Bulk Materials Storage 0.20 0.20 0.05 
jiJW:~J!Si"~~~~<:::.it~~'ti!~~i§'li"i'~""'T'"''''""""«<"<i<-~'im~t:i.~·i!,<;~~ii'ii;:;;""iiN~iSif.it'!iii"'iliii 
~~-~m.~~~,y~~~~;W;~~~\1m -. .......... ~~~~~~~~"m~~fu~~-..~~~~ 

Incineration 0.23 5.83 3.47 

Open Burning 3.64 0.77 26.86 

POTW 2.74 0.00 

Industrial Waste Water 0.02 

Landfills 2.52 0.02 

Other 

Light-Duty Gas Vehicles & Motorcycles 

Light-Duty Gas Trucks 
Heavy-Duty Gas Vehicles 
Diesels 

48.32 392.15 

6.96 29.74 

Aircraft 3.78 17.77 

Marine Vessels 0.27 0.62 

Railroads 

Other Combustion 0.07 0.02 0.34 

TOTAL 379.34 472.97 2048.30 



Taute 7 
Ozone Transport Commission 

State VOC Emissions 
VOC Emissions 

State (tons/day) 

Connecticut 693 
Delaware 199 
District of Columbia 63 
Maine 332 
Maryland 843 
Massachusetts 1,048 
New Hampshire 226 
New Jersey 1,454 
New York 2,752 
Pennsylvania 2,137 
Rhode Island 200 
Vermont 110 



Table 8 
Ozone Transport Commission 

State NOx Emissions 

State 
Connecticut 

Delaware 
District of Columbia 

Maine 
Maryland 
Massachusetts 

New Hampshire 

New Jersey 

New York 

Pennsylvania 

Rhode Island 

Vermont 

NOx Emissions 
(tons/day) 

462 
257 

51 
266 

1,076 
928 
241 

1,521 
2,113 
3,089 

101 
78 



en z 
0 
en en -:E 
w 
>< 
O(i) z:: 
oE 
m (1) m llo.. 

T- "' z ::s oc-
- en 
en~ 
wro 

"C 
.JE llo.. 

:E (1) 

oE 
u E 
1- ::s 
0:~ ocn 
a. c 
en.S z
<( 
0: 
1-
w 
z 
0 
N 
0 



OZONE TRANSPORT COMMISSION 1990 VOC EMISSIONS 

(tons/summer day/square mile) 

VOC Emissions 

II .2 to 6 .5 (50) 

~ .06 to .2 (50) 
~ .03 to .06 (50) 

0 .01 to .03 (5 1) 
0 0 to .0 1 (51) 



Top 50 VOLATILE ORGANIC CC,. __ .JOUND Emitters in the OTR Regk . 

VOC Emissions 
(tons/ day) 

0 > 10 (18) 
0 2 to 10 (32) 
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TOP 50 VOLATILE ORGANIC COMPOUND Emitters 
in the Philadelphia NAA 

VOC Emissions 
(tons/day) 

0 > 10 (5) 
0 2 to 10 (24) 
0 < 2 (21) 



TOP 19 OXIDES OF NITROGEN Emitters 
in the Philadelphia NAA 

NOx Emissions 
(tons/day) 

8> 100 (1) 
25 to 100 (4) 

0 10 to 25 (8) 
o 5 to 10 (6) 



TOP 20 VOLATILE ORGANIC COMPOUND Emitters 
in the Pen nsytvania Counties of the Philadelphia NAA 

VOC Emissions 
(tons/day) 

0 > 10 {3) 
0 2 to 10 {1 2) 
0 < 2 (5) 



TOP 10 OXIDES OF NITROGEN Emitters 
in the Pennsylvania Counties of the Philadelphia NAA 

NOx Emissions 
(tons/day) 

0 25 to 100 (1) 
0 10 to 25 (5) 
o 5 to 10 (4) 



Five Pennsylvania County Portion of 
Philadelphia-Wilmington-Trenton Area 

VOC Emissions- tons per day 

Point Sources 
Area Sources 
N onroad EnginesN ehicles 
Highway Vehicles 
Total 

1990 1996 2005 
155.7 136.9 151.7 
204.8 183.8 196.6 

80.6 81.3 84.8 
188.2 103.0 54.4 
629.3 505.0 487.5 



Emission Reduction Summary 

Point Sources 
Control Effectiveness 

Improvements 
RACT Fix-up 
Facility Shutdowns 

Total 

VOC Reductions 
(tons per day) 

1996 2005 
21.6 24.6 

0.8 
3.2 

25.6 

1.9 
3.9 

30.4 



Emission Reduction Summary 

Area Sources 
AIM Coatings 
Service Stations (Stage II) 
Hazardous Waste TSDFs 
Autobody Refinishing 
Consumer Solvents 
Traffic Line Paints 
Total 

VOC Reductions 
(tons per day) 
1996 2005 

6.0 6.3 
17.0 18.6 
3.1 3.1 
6.8 6.2 

7.0 
1.6 

32.9 42.9 



Emission Reduction Summary 
Highway Vehicles 

1996 
Creditable 

Tier 1 Emission Standards 4.5 

High Enhanced 11M 45.6 

Reformulated Gasoline 23.1 
73.2 

Non-Creditable 
Gasoline Volatility/FMVCP 33.0 

2005 

7.7 
81.4 
38.0 

128.0 

45.8 



Emission Reduction Summary 
N onroad Engines 

1996 2005 

Reformulated Gasoline Use 0.6 0.6 



Five Pennsylvania County Portion of 
Philadelphia-Wilmington-Trenton Area 

NOx Emissions - tons per day 

1990 1996 2005 

Point Sources 170.0 100.0 99.0 

Area Sources 23.4 25.4 28.5 

N onroad EnginesN ehicles 99.8 103.6 109.3 

Highway Vehicles 158.3 134.5 105.8 

Total 451.5 363.5 342.6 



Emissions-Based VOC/NOx Ratios 

voc NOX VOC/NOx 
(tons per day) (tons per day) Ratio 

Man-Made 

Entire NA Area 1,199 1,079 1.11 * 46/16 = 3.19 pppc/ppm 

5 P A Counties 666 440 1.51 * 46/16 = 4.40 

Philadelphia County 189 125 1.51 * 46/16 = 4.34 

With Biogenics 

5 P A Counties 777 445 1.75 * 46/16 = 5.0 



Median NMOC/NOx Ratios Determined for 1985 
(ppm) 

Philadelphia 1 

Philadelphia 2 

NMOC/NOx 

6.8 
9.5 

Samples 

60 
55 
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• At higher VOC/NOx ratios (greater than 8-

1 0), ozone concentrations are relatively 

insensitive to VOC concentrations, and 

NOx control is more effective in reducing 

ozone. 

• At VOC/NOx ratios less than 8-10, 

lowering VOC reduces ozone, and NOx 

control might increase ozone at some urban 

locations. 



Ozone Precursor Pollutants Affected by the 
1990 Clean Air Act Amendments 

Title 
Title I - N onattainment 
Title II - Mobile Sources 
Title III - Air Toxics 
Title IV - Acid Rain 

Pollutants Affected 
VOC, NOX, co 
VOC, NOX, co 
voc 
NOx (utility only) 



Title I- Nonattainment 

• National Measures 

-Hazardous Waste TSDFs 

- Municipal Landfills 

- Marine Vessel Loading 

- Consumer and Commercial Products 

- Architectural (AIM) Coatings 



Title II - Motor Vehicles 

• New Federal Evaporative Test Procedure 

• Tier I Exhaust Standards 

• On-board Vapor Recovery 

• Cold Temperature CO Standard 

• Onboard Diagnostics 

• Non-road Vehicles/Engines 



Title III - NESHAPs 

• MACT Standards by Source Category 

Group 

• 2, 4, 7, and 10 Year Standards 

• Existing Sources must Comply within 3 

Years of Issuance 



Example: Petroleum Refinery 
MACT Standards 

• Promulgation Schedule 
- 4-year standard (due by November 15, 1994) 

• other sources not distinctly listed: 
- miscellaneous process vents 

- storage vessels 

- wastewater collection and treatment systems 

- equipment leaks 

- 7-year standard (due by November 15, 1997) 
• catalytic cracking (fluid and other) units 

• catalytic reforming units 

• sulfur plants units 



Petroleum Refinery MACT 

Standard ( 4-year standard) 

• Final rule issued August 15, 1995 

• CAA requires that standards be at least as 

stringent as the MACT floor: 

- the average emission limitation achieved by the 

best performing 12 percent of existing sources. 



Petroleum Refinery MACT 
Standard Requirements 

• ''Emissions averaging'' provision allows 
facilities flexibility in determining which 
emission sources to control. 

• 4-year standard will reduce HAP emissions 
from petroleum refineries by 59 percent by 
1998. 
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Area-Specific Controls Applicable in 2005 or Earlier 

Ozone Nonattainment Areas 

Marginal Moderate Serious Severe NE Transport Region* 

RACT to 1 00 tpy RACT to 1 00 tpy RACT to 50 tpy RACT to 25 tpy RACT to 50 tpy 
(VOC and NOx) (VOC and NOx) (VOC and NOx) (VOC and NOx) (VOC) and 100 tpy (NOx) 

15% reduction by 1996 3% per year RFP 3% per year RFP 

New CTGs New CTGs New CTGs New CTGs 

Add Existing CTGs (already 
required in nonattainment areas) 

Basic 1/M Enhanced 1/M Enhanced 1/M OTR Low Enhanced 1/M 
(population of 100,000 or more) 

Fleet Clean Fuels Fleet Clean Fuels 
(population of 250,000 or (population of 250,000 or 
more) more) 

Phase II reform - nine 
most severe areas 

Stage II Stage II Stage II Comparability 

NSR and offsets for new NSR and offsets for new NSR and offsets for new NSR and offsets for new NSR and offsets for new major 
major stationary sources major stationary sources major stationary sources major stationary sources stationary sources 



Scenario Major Point Sources 

Base I (Mandated Clean . CTG and Non-CTG RACT at 

Air Act Controls) major sources in NMs and 

In OTR . New Source LAER and 

Offsets for NMs . Title Il l MACT . Other 15% Measures 

Base 2 (Partial Phase I) Base 1, plus: . Other '9% by 99' AOP 

Measures3 

Base 3 (Full Phase I) Base 1, plus: . Other '9% by 99' ROP 

Measures3
, except Lake 

Michigan, where full '33% 
by 07' ROP applies 

Kitchen Sink - Level 3 (To be determined) 

NOTES: 'National. 
20TAG Wide or Specified. 
3Serious and above areas. 
•statutory and opt in areas. 

Ozone Transport Assessment Group 
VOC Control Scenarios 

Other Point/Area Non-road Mobile 

. CommerciaVConsumer . Fed Phase II Small Eng. Stds. 

Solvents (two phases) & AIM . Fed Marine Engine Stds 

Coatings (one phase) . Fed HDV (>= 50 hp) Stds. Ph. 1 

. Stage I & II Petroleum . Fed RFG It' 
Distribution Controls - all NAAs . Fed RVP gas elsewhere in . Autobody, Degreasing, & Dry OTAG region 

Cleaning Controls - all NMs . Other 15% Measures 

. On-Board Vapor Recovery . Title Ill MACT . TSDFs, Landfills, Benzene 

NESHAP . Other 15% Measures 

Base 1 plus: Base 1. plus: . Other ' 9% by 99' ROP . Fed Locomotive Standards (not 

Measures3 including rebuilds) . Other '9% by 99' ROP 

Measures3 

Base 1, plus: Base 1, plus: . Other ' 9% by 99' ROP . Other '9% by 99' ROP 

Measures3
, except Lake Measures3

, except Lake 

Michigan, where full '33% by Michigan, where full '33% by 07' 

07' ROP applies ROP applies 

(To be determined) Base 1, plus: . Fed Locomotive Standards 

(including rebuilds)' . Cal RFG 1128 (replaces Fed RFG 

II) . Low RVP fuel (6.7 psi) in non-

RFG areas . CARS Tier II small engine std 

5Currently evaluating OTAG·optimlzed fuel (e.g., low RVP, low sulfur, low olefins) elsewhere in OTAG regions, as alternative. 

8For all NMs and all MSAICMSAs ~ 100,000. 

Highway Vehicle . Tier I LDV and HDV 
Standards . Fed RFG 111 . Fed RVP gas elsewhere in 

OTAG region . Enhanced I/M3 

. Low Enhanced liM - rest of 

OTR . Basic liM in mandated areas . Clean Fuel Fleets in 

mandated areas . Other 15% Measures 

Base 1, plus: . National LEV with ATV in 

OTR . HDV 3 gm std . FTP revisions . Other ' 9% by 99' ROP 
Measures3 

Base 1, plus: . OTC LEV . HDV 3 gm std . FTP revisions . Other ' 9% by 99' ROP 

Measures3
, except Lake 

Michigan, where full '33% by 

07' ROP applies 

Base 1, plus: . Maximum 1/M for LDV (LEV-

specific cutpolnts) for ali 

weight classes 1 

. HDV liM1 . Cal RFP 112 8 (replaces Fed 

RFG II) . Low RVP fuel (6.7 psi) in 

non-RFG areas 
----····---------



Scenario Utilities 

Base I (Mandated Clean . Title IV (Phase 1, 2 - all 
Air Act Controls} boiler types} . 250 Ton PSD and NSPS . RACT & NSR in non-

waived NAAs 

Base 2 (Partial Phase I} Base 1, plus: . OTC NO, MOU (Phase II) . Other '9% by 99' ROP 
Measures3 

Base 3 (Full Phase I) Base 1, plus: . . 
Kitchen Sink - Level 3 . 

NOTES: 'National. 
20TAG Wide or Specified. 
3Serious and above areas. 
•statutory and opt in areas. 

OTC NO, MOU (Phase Il l) 
Other ' 9% by 99' ROP 
Measures3 

85% reduction from 1990 
levels 

Ozone Transport Assessment Group 
NOx Control Scenarios 

Other Point/Area Non-road Mobile . RACT at major sources in non· . Fed Phase II Small Eng. Stds 
waived NAAs and in OTR . Fed Marine Engine Stds . NSR in non-waived NAAs . Fed HDV (> = 50 hp} Stds. · . 250 ton PSD and NSPS Ph. 1 . Fed RFG 117 

Base 1, plus: Base 1, plus: . Other ' 9% by 99' ROP Measures3 . Fed Locomotive Standards 
(not including rebuilds) . Other ' 9% by 99' AOP 
Measures3 

Base 1, plus: Base 1, plus: . Other '9% by 99' ROP Measures3 . Other ' 9% by 99' ROP 
Measures3 

(To be determined) Base 1, plus: . Fed Locomotive Standards 
(including rebuilds)' . Cal RFG 11 2 6 (replaces Fed 
RFG II) . Reformulated Diesel (55 
octane}2 . HD engine 4 gm standard 

5Currently evaluating OTAG-optlmlzed fuel (e.g., low RVP, low sulfur, low olefins) elsewhere in OTAG regions, as alternative. 
6For all NAAs and all MSNCMSAs ~ 100,000. 

Highway Vehic le . Tier 1 LDV and HDV Standards . Fed RFG 117 . Enhanced 11M3 . Low Enhanced liM - rest of 
OTR . Basic 1/M in mandated areas . Clean Fuel Fleets in mandated 
areas 

Base 1, plus: . National LEV with ATV in OTR . HDV 3 gm std . FTP revisions . Other '9% by 99' ROP 
Measures3 

Base 1, plus: . OTC LEV . Other ' 9% by 99' ROP 
Measures3 

Base 1, plus: . Maximum liM for LDV (LEV-
specific cutpolnts) for all weight 
classes7 . HDV I/M7 . Cal RFG 1120 (replaces Fed 
RFG II} . Reformulated Diesel (55 
octane}2 . HDV 2 gm standard 





Summary of VOC Emission Reduction 
Measures in the 15% Plan for the PA Portion 

of the Philadelphia CMSA 

percent 

SIP Measures tpsd of total 

AIM 5.96 5% 
Stage II 17.02 13% 
TSDF 3.13 2% 
Autobody Refinishing 6.79 5% 
RE 80-90% 21 .55 17% 
RACT fix-ups 0.84 1% 
Tier 1/FMVCP 4.51 3% 
EIIM 45.64 35% 
Reform 23.06 18% 
Nonroad Reform 0.59 0% 

Total Reductions: 129.09 

Contingency Measures 
RE 90-94% 8.63 0.38 
RACT 1.02 0.04 
Consumer Products 6.68 0.29 
ETR 0.93 0.04 
Shutdowns 3.96 0.17 
Traffic Line Paint 1.57 0.07 

To"tal Contingency Measures: 22.79 



Summary of VOC and NOx Emission Reduction 
Measures in the RFP Plan for the PA Portion 

of the Philadelphia CMSA 
percent 

SIP Measures (VOC) tpsd of total 
AIM(15%) 6.35 3% 
Stage II (80%RE) 18.64 9% 
TSDF 3.13 2% 
Autobody Refinishing 6.22 3% 
RE 80-90% 17.57 9% 
RACT fix 0.84 0% 
Tier 1 7.68 4% 
EJIM 81 .38 40% 
Reform 37.95 19% 
Nonroad Reform 0.59 0% 
RE 90-94% 7.04 3% 
RACT 1.86 1% 
Consumer Products 6.97 3% 
ETR 1.00 0% 
Shutdowns 3.88 2% 
Traffic Line Paint 1.57 1% 

Total VOC Reductions: 202.68 

SIP Measures (NOx) 
Highway Vehicle 51 .21 36% 
Source and Process Shutdowns 3.96 3% 
Boilers 86.78 61% 

Total NOx Reductions: 141.95 



Emissions Summary for the PA Portion of the Philadelphia CMSA 

voc 1990 Baseline 1996 Controlled 2005 Controlled 
Point 155.73 136.92 151 .71 
Area 204.81 183.77 196.61 
Non road 80.56 81 .33 95.43 
Highway Vehicle 188.17 103.05 54.41 

629.27 505.07 498.16 

NOx 1990 Baseline 2005 Controlled 
Point 164.64 99.24 
Area 47.88 58.01 
Non road 77.85 82.27 
Highway Vehicle 157.48 106.30 

447.84 345.82 



700.00 

600.00 

500.00 

400.00 

§2 
;::; 
:::... 

300.00 

200.00 

100.00 

0.00 

VOC Emissions Summary for the PA Portion of the Philadelphia CMSA 

' 

'~:i~~\:\_~·~~~ 
.. . ·1 . l 

:I ~\ -'~··: "':!~\:~ 

1990 Baseline 1996 Controlled 

... 
:!·: 

2005 Controlled 

: 0 Highway Vehicle 
I 

'! O Nonroad 

• Area 

jm Poin! _ .. 





NOx Emissions Summary for the PA Portion of the Philadelphia CMSA 

450.00 r-----;========;---------------------~ 

400.00 

350.00 

300.00 

250.00 •· 
X 

z 
~ 
- 200.00 

150.00 

100.00 

50.00 

0.00 

1990 Baseline 2005 Controlled 

0 Highway Vehicle 

, o Nonroad 

1• Area 

· EJ Point 



DIRECT REPLY TO: Robert L. R.!dding, Jr., Wo.shingt.on R.!prcscntativc 
321 D Street , N.E ., Washington, D.C. 20002, (202) 543·1~40, Fax (202) 543-4575 

AUTOMOTIVE SERVICE ASSOCIATION® 
Street Address: 1901 Airport Freeway, Suite 100, Bedford, Texas 76021-5732 
Mailing Address: P.O. Box 929, Bedford. Texas 76095-0929, (8 17) 283-6205, M..:tro 267-1376, FAX (817} 685-0225 

THE AUTOMOTIVE REFINISHING INDUSTRY AND VOC EMISSIONS: 
A PRESCRIPTION FOR THE CURE 

In the United States, 150 million Americans live in areas that 
have air pollution levels considered unsafe by the Environmental 
Protection Agency (EPA). In fact, air pollution affects more than 
150 urban areas throughout the nation. The EPA has designated 
almost 100 of these metropolitan regions as non-attainment areas to 
be the focus of comprehensive, often stringent, cleanup measures. 

Air pollution is the product of various industrial and private 
activities, including automotive refinishing operations. Volatile 
organic compounds (VOCs), which make up the solvent in refinishing 
products, are believed to be a factor in the accumulation of smog
producing ozone in the lower atmosphere. The Clean Air Act was 
amended in 1990 to provide for increased protection and maintenance 
of national air quality standards, which are undermined by air 
pollutants such as VOCs. While the Act does not contain specific 
language calling for the regulation of VOC emissions i n auto body 
repair facilities, it does mandate that states take steps to 
achieve a 15% reduction in total VOC emissions by 1996. 

The Environmental Protection Agency (EPA) will issue a 
proposed · national rule governing VOC emiss ion standards for 
automobile refinish coatings. The rule will . apply to refinish 
coatings manufactured or imported for sale or distribution in the 
United States . After the rule is final, paint manufacturers will 
be forced to comply with VOC grams-per-liter limits for each 
refinish product category. Manufacturers and importers would have 
four months from the date of promulgation of the rule to comply. 
EPA's action will also eliminates recordkeeping at the body shop. 
Point of sale controls on the distribution and sale of refinish 
products will not be included in the rule. 

The Automotive Service Association (ASA) has always been 
committed to working with state and national legislatures and 
regulatory agencies on efforts to effectively protect the 
environment, while minimizing the compliance and cost impact to 
small businesses. In 1993, ASA created the Specialized Task Force 
for Environmental Concerns to address the environmental issues 
affecting the automotive refinishing industry, achieve consensus on 
policy positions and to preserve and promote the interests of its 
members and the industry. To this end, the group has developed 
model legislation to regulate the sale and use of motor vehicle 
paints, solvents, thinners, reducers, hardeners, additives and 
specialty coatings containing VOCs. 

ASA stands in support of federal legislation comprised of 





provisions enabling the states to ensure proper control of the 
transfer and use of VOC products. Specifically, ASA recommends 
that strong emphasis be given in three primary areas: 

(1) product control throughout the distribution chain, with 
greater attention to the point of sale; 

(2) shared record keeping responsibilities, which would 
include appropriate tracking and safeguarding by the manufacturers, 
distributors, wholesalers, retailers and end-users and; 

(3) enhanced training beginning with the manufacturer and 
concluding with the end- user. 

PRODUCT CONTROL 

Proper control of the transfer and distribution of VOC 
products throughout the entire distribution and usage chain must be 
achieved before any meaningful reduction in emissions can be 
realized. Thus, it is essential that control points be established 
beginning with the manufacturer and concluding with the end user. 
It is only appropriate and fair that the manufacturers, 
distributors, wholesalers, retailers and end-users share equally in 
tracking and safeguarding the points of transfer. 

Particular emphasis should be given to the wholesale and 
retail points of sale. Accordingly, ASA recommends the 
establishment of uniform federal regulations limiting the sale or 
transfer of VOC products to those who are properly able to sell, 
apply and dispose of such products and who can prove that they are 
properly trained in their use, handling and disposal. In addition, 
purchasers should be required to show proof of proper EPA permits 
and valid state and federal tax identification numbers and 
businesses licenses, where applicable. 

Our information indicates that as much as 50% of the sales of 
automotive VOC products are sold to non-business or non-compliant 
entities. The legitimate repair industry should not be held 
accountable for VOC products we do not purchase or utilize. 
Product control at the point of sale would eliminate unaccountable 
VOC emissions by eliminating the usage of those who refuse or 
neglect to take steps by whi ch their use can be measured. 

RECORD KEEPING 

To ensure compliance with regulations limiting the sale of VOC 
products to appropriate purchasers and to accurately account for 
product sold and used, basic and uniform rules regarding transfers 
and record keeping should be adopted and enforced in all areas of 
the u.s . 

Many wholesalers and distributors of VOC products already 
possess the ability to maintain and process records of the voc 
content and quantity of VOC products sold to individual purchasers. 





These records could be standardized and simplified to include only 
the most relevant information. This information would include data 
identifying the purchaser, so as to allow regulating agencies to 
track the transfer and subsequent use of all products sold. 

Commercial product users should maintain sales invoices for 
all voc products used in their commercial endeavors. Purchasers 
who sell surplus product would be treated as distributors and be 
held to the same standards of accountability. Shared record 
keeping at each point of transfer would give regulating agencies a 
clear and accurate means to track total VOC emiss ions. 

TRAINING 

There is increasing diversity among the processes and 
technologies employed by individual automotive refinish shops. 
Some shops are fairly sophisticated in their application 
technologies and are using low VOC coatings. Many others are not, 
especially those that operate in areas that heretofore have not 
regulated VOC emissions from automotive refinishing facilities. 
Competing technological and economic considerations are involved in 
any attempt to establish regulations that advance lower VOC paints 
and coatings technology while ensuring that a large portion of the 
shops are not driven out of business because of the difficulties in 
using such coatings. 

Accordingly, ASA believes that any professional involved with 
a commercial paint refinishing operation should complete an 
applicable training program emphasizing the care, handling and 
application of VOC products. There must be a method to objectively 
quantify the refinisher's capacity to safely and effectively apply 
and dispose of these products. If there is a lack of understanding 
as to the need and methods of compliance, then attainment of voc 
emissions goals will never be achieved. 

The objective of our model legislation is the development of 
nationally consistent VOC regulations that achieve significant and 
effective reductions in VOC emissions from automotive refinishing 
facilities. At the same time, we oppose unnecessary additional 
costs or losses in productivity to our member businesses. Toward 
this end, we will continue to work with various state and local air 
quality administrators and EPA in this ongoing process to 
effectuate fairly applied regulations. We have been active 
participants in EPA's efforts to develop a national rule for 
automotive refinishing operations and we believe that the enactment 
of our model provides the best and fairest means to achieve the 
federa l government's stated goals, in the present and in the 
future. 

We are encouraged by our progress. Last year, New York and 
Rhode Island introduced legislation in their state legislatures to 
limit the sale of motor vehicle paints to pe~sons · who are licensed 
to operate a body shop, or dealers who operate licensed shops. 
Currently, a point-of-sale ordinance is moving through the Austin 





(Tex.) City Council that would establish the procedural means to 
limit the transfer of products containing VOCs to trained and 
certified technicians . In Indiana, an interim study committee is 
considering legislation to license professional automotive 
painters. ASA hopes to use this bill as a vehicle to attach point
of-sale restrictions. 





Introduced by: Referre d to Co_m_m~i_t_t_e_e ___ o_n __________________________ __ 

A bill 

to regulate the sale and use of motor vehicle paints, 
solvents, thinners, reducers, hardeners, additives and 
specialty coatings containing volatile organic compounds {\{(5). 

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF-'------- ---

Section 1 (SALES OF CERTAIN MOTOR VEHICLE 
PAINTS REGULATED) 

(a) No commercial entity engaged in the retail or wholesale 
sale of motor vehicle paints, solvents, thinners, reducers , 
hardeners, add itives and specialty coatings may sell such products 
to any commercial entity purchaser without first determining that 
such purchaser has a state air quality permit if required, a 
federal tax identification number, and a valid state sales tax 
number and business license, when required by local county or city 
ordinances. 

(b) All manufacturers, suppliers, wholesalers or distri butors 
of such products as are regulated in paragraph (a) above shall be 
required to label such products in bold face type of not less than 
one half inch (1/2) high letters with the following: 

"FOR PROFESSIONAL USE ONLY. NOT FOR SALE TO 
THE GENERAL PUBLIC. 11 

Section 2 (TRAINING) 

No commercial entity providing professional paint refinishing 
services involving the use of motor vehicle paints, sol vents, 
thinners, reducers, hardeners, additives and specialty coatings 
containing VOCs shall provide these services without first ensuring 
that each professional painter involved in the care, handling and 
application of such products has successfully completed any 
applicable manufacturer training program. Proof of any such 
training shall be kept at the commercial entity for 2 years. 

Section 3 (EQUIPMENT) 

(a) All commercial entities providing paint refinishing 
services subject to this regulation shall apply coatings in a 
vehicle refinishing operation using a controlled air spray system 
(HVLP/LVLP) and shall operate the coating application equipment in 





accordance with the equipment manufacturer's recommendations and in 
a manner that minimizes emissions of VOCs to the atmosphere. 

{b) All commercial entities providing pain t refinishing 
services subject to this regulation shall use enclosed containers 
or voc recycling equipment to clean paint spray gun equipment; 
enclosed containers to store clean up and surface preparation 
materials containing VOCs and; enclosed containers to store 
contaminated cloth and paper. 

Section 4 (RECORDS) 

(a) All commercial entities engaged in the retail or wholesale 
sale of such products as are regulated in Section 1 (a) shall: 
maintain a record of all information required of commercial entity 
purchasers in Section 1 (a) ; a record of the total volume of such 
products containing VOCs purchased monthly by commercial entity 
purchasers and; make these records available for inspection by the 
state for the previous 24 month period. 

(b) All commercial entities providing professional paint 
refinishing services subject to this regulation shall: maintain 
records of sales invoices for all such products containing VOCs 
purchased for commercial use and; make these records available for 
inspection by the state for the previous 24 month period. 
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Ozone levels are no sweat 
With cool and wet summer, irritant hasn't been problem 

By IWITl MENGERS 
Ot rt,q '"'so<~Sr.1fl 

At lc:t\ t 70 member< c-::m be counted as 
r•n nr the lle lowore Valley Regionnl 
Plann1ng Cnmmiss.on's 07CHIC Action 
r~rti1CI\.hi('l " hrch cnCtHrr.tgc.s lmuting USC 
nf autHmohrlc~< and other hc:hJ\•for to reduce 
l!rt•un~o l lcvcl H/C1nc 

Uut the h1wgcst uMung hcr<Hnc of thC' 
gwur the-se c.b)s rs Mother Nat·urc. 

\V1th l01s of win\.! and rain ond not a day 
0\:C'r QO degu:cs in July, the fomuttion of 
lung·thrcatcn~ng gr ound lr,.·C'I OlOnt h:u 
bee-n ~low 01\Cr:lgc 50 far th1s Jummcr '3id 
Ron Roggcnburk. Ol:inager of the Ocl:mnre 
Valle)' R~ion:t1 Pl;mmng CommiS$ioo's ;m 
qu.tllly rrogr:un 

''A< n maucr of f3ct it hJs been an exceed· 
ingly (!OOU yell ror ozone," so id 
Ro~enllurk 

Uclawarc l'ounty with i1S riverfront 
tndu<lf)'. lntct ll! tatc 9S and mnjor air. train 
and chtpfilnl! routes • • , tn lhc heart or a 
se\ctc ground le\cl otonc non -attainment 
:uu ctc~ign:ucd hy the federal go,·cmment 
ba«~ on d>Oa collcercd 1987 rhmu~h 1989. 
The :uc3. whtch ,.trctchcs from Oahunorc to 
N.,_ York Cuy, has until rhe ycor 200S to 
COIIlC' inht COtn("fi:tn(C With rcdcral SIDU• 
d ~uds. nf'tctl f'cnnsyl,·ant:. Depanment of 
F.n\ uonmcnt:.l Protection <pokc sman 
Clar~c Rupert 

"Ground lc:H~ I OtOnc '" a lung trritant lhot 
t< C'f'CCt:.lly tbnt;c:rous ro the \Cry young. 
the \t:ry old and othcts with respiratory 
cont.IH1nns such as asthmn. emphysema nnd 
brondltlis," ~1id Rupt>rt 

Bul C'en huhhy adults can be h•mper<d 
by ground le\c:l ozone. noted Raggcnburk. 
They C:ln cx~ncnce !thortncu or brtath. 
chest rJtn. coughmg. snre thro:u and bum
•ng C) e< "hen ozone levels arc h•gh. 

" II tends to rtduc~ lung funct ion and 
m:.\.c :. pt"rson not able to procc:" as much 
OA) gen.'' said Rog,gcnb\lr\: 

In "'' cffon to r~duce the artl 's amount of ground le,·cl o10nc and metl the federal air 
qu>hty d<adline. the Ozone Actton 
rannc:Mh•p '' n formed th•s year It is coor· d inatetl by the Delaware Valley Regiono l 
Planning Commission which determines 
hrm frdrral 1Dn'lpor13110n dollars :ue s~nl 
1n the region and maintains a tran~ponatinn 
plnn and tapiral program for lnln<ponation 
tmpro,cmcnl 

- nus ,'HOJCCI '-"3S SI311Cd bc-ciUSC in the 

r.
ast ~e tried tn contro l emissions ell ycl'r 
ong :~nd were not meeting with a great dC'III 

of •ueces. There are a hand full of tbys '" 
the summer "'here we rr:~ch unhcahhful 
lc'·els «• we decided fo tArget rhou days," 
soid Rnggcnbutlc. 
. The ozone dbn program provides lite 

Tncdla. businesses. governme nt offices, 
hcallh fac ilities and other organizations 
"ith da1ly rorcculS of OlOne levels and 
alens them 10 Ozone Actron Days when, 
rnninly hecausc of the wearher. ground level 
m·onc i( c::cpcc1erl to reach unhcahhfut ltv· 
cis. 

The 010ne forecn st origin ates from 
Univc:r<•ty or Maryland meteoro logi s t 
Willi;,m Ry3n \lllhO prOC:t'$SC.S information 
hom 17 ozone monnor( in the region 
•ncludwg one •n C h ester a t Fron t and 
Nom.s ,.trects Code Grc~n is " good"" \41th 

Ozone In the atmosphere comes from a variety o f source s Including g asoline vapors. However, this summer's cooler and wetter weather luis worked to keep ozone levels down. 

" We've had a lot of coo/weather, rain and a lot of wind which keeps 
the ozone levels quite low. 

RON ROGGENBURK 
Oeloware Valley Regional Planning Commission 

~ 
62 pans pet billion of ozone or less. Code of I he sun. Yellow is "moderate" with 63 10 109. Cod<: "Ca11 represent 25 pete<nl of the prob· Orange with 110 to 124 is "opproaching lcm . Another 2S percent or so is rrom large unhcalrhful" and Code Red is "unhe11hhful" industri•l soure<s. The rest is sc111e rcd -.irh 125 pons per billion or more. from lawn mowrn and other olf-ro>d vchi· On ~n ozone accion d•y. peop le arc c lcs such as tractors. trains. planu and cncour.1ged to carpool or dr1ve less, ~fu<l ships," explained Ro$genbur1<. ancr sundown. use wotcr base insteod or 0~ l·lot, sunny and sull weorhet is the ideal but painrs, not u se the b arbecue, nor cut • elt\'ironmcnt for formation or ground l<'·c l the gran and avoid using o ther small ozone. Last year's s izzling summ er pro engines. said Roggcnburk. duecd 30 cxecedanees . So far, there have Ground level ozone is formcd by nitto&en only been fi\'C e:cc,eed.ances this summer, oxides ond volat ile orgonic compounds said C lean Air Council Technicol and such as hydrocarbons thai arc by·produe!S Policy Analyst Alee Meltzer. of petroleum combustion and sol...,nts such 
as •rlene and rolucne. tut1ing to heat ond No aeeeclaoocs hM·c been reponed so far sunltgh1. thi s summer from th e C hester mo nitor 11 should nol be confused with stntos- which. at obout 2:15p.m Wcdnc><by wu pherrc ozone which hovers se,en miles • recordin.g ozone l('ds as low as 32 part.J •bo,·e the <1nh and acluolly ptotccts the• · per billion, ,..id Rupen. C11r1h from the dnngcrous ultroviolet 0 nys "We've had a lot of cool weather. min ond 

a lot of wind "''hich keeps the ozone levels 
quite low.- noted Rouenburk. 

Not only has the we>lher he lped dear the 
air this summer, but improvement! in cttn 
ond industriol proccnc< have helped, said 
RoMcnburl<. 

"Unfonun!ltely pall of the reduc:1ion in 
ozone from induslria l sources is from 
industry leaving,- he noted. 

Less \'Olotilc petroleum l'mducu such as 
r<fonnulatcd gas which h•s been pum1>ed 
rrom Delaware County service Slations 
since Jantary 1995. also help redooc ozone, 
noted Rupen. 

·•cars .arc just being m1de c:lcaner now. 
Thinas gct bcucr as 1he older cau trc 
rcmo"~ from the fleet and replaced "tth 
new ones." nid Roggrnburk . " lnsptctlon 
and mainttnanec progrnm.5 ha'c helped." 

A rcgionally·toilored pion to rneerrhc fed · 
era I heolth-bascd standnrds or the CleonA it 
Acr is currently being formed by the 28 
members or che Southeast Pcnnsylv;sn•:~ 
Ozone S•akeholdors \\torking Group which 
includes reprcsentativcll of environmcntlll 
group,, go,·cmment, induslry and sm:all 
business. The public is invited to the next 
meeting' which arc schrdulcd for 9 a.m to 
4 p.m. Aug. 8 and 8 a_m to J p m. Aug 9 a1 
the Holiday Inn, 4th ond Arch strcciS. 
Philadelphio. 

The public can 3Cceu infonn3t1on ahnut 
air qu1h1y. including fhc·minu1c tt\'tuges 
o f otone. on thr Internet a t 
www.dcp.st.tlc po.us. said Rupc11 




